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(57)Abstract: 

PROBLEM TO BE SOLVED: To conduct a diagnostic 
test of a reception system consisting of an antenna and 
a receiver without deteriorating speech quality for a 
mobile station during communication. 
SOLUTION: In a decoding section 209-1 to conduct a 
test, a switch 208-1-1 is closed and a switch 208-1-2 is 
interrupted to receive only received data from a receiver 
206-1 of a tested reception system 204-1. A test signal 
from a test-use mobile station 202 is given to reception 
systems 204-1 , 204-2 via a distributer 203. Only 
received data frequency-converted by the tested 
reception system are given to the decoding section 209- 
1 depending on the connection state of the switches and 
decoded at a maximum ratio. In the case that the 

decoding data are coincident with the test signal, it is discriminated that the tested reception 
system is normal. During the test, a switch 208-2-1 and a switch 208-2-2 are closed, and 
since a decoding section 209-2 for a general call applies maximum ratio synthesis decoding 
to received data from all the reception systems, speech quality is not deteriorated. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Two or more receiving systems which consist of the antenna and receiver which 
especially this invention divided the service area for performing radio with a mobile station into two or 
more sectors about CDMA method base transceiver station equipment and its receiving system test 
method, and were formed in sector correspondence, It has two or more channel control sections 
including the compound-ized means which controls a communication channel with a mobile station and 
compounds a signal. It is related with the CDMA method base transceiver station equipment which 
inputs the signal from all receivers into a compound-ized means to correspond, and carries out the 
maximum ratio composition decode, and the test method which diagnoses the normality of the receiving 
system for every set-up channel. 
[0002] 

[Description of the Prior Art] Base transceiver station equipment is arranged for every wireless zone 
with migration communication system (Celluar system), for example, cellular system. When it moves to 
the boundary of a wireless zone, the mobile station which started base transceiver station equipment and 
a communication link with the most sufficient propagation conditions starts new base transceiver station 
equipment and a new communication link, in order that it may maintain a communication link. This 
function is called a hand off or a handover. 

[0003] In code-division-multiple-access (Code Division Multiple Access method (it is hereafter called 
CDMA method)) cellular system, in order to identify a wireless zone using a different diffusion code, it 
is not necessary to assign a different frequency for every wireless zone like the cellular system of a 
Frequency-Division-Multiplexing connection (Frequency Division Multiple Access (FDMA)) method 
and a Time-Division-Multiplexing connection (Time Division Multiple Access (TDMA)) method. That 
is, the same frequency as each base transceiver station equipment arranged for every wireless zone can 
also be assigned, respectively. Therefore, in CDMA method cellular system, when the mobile station 
under communication link arrives at the boundary of a wireless zone, it becomes possible to 
communicate to one or more adjoining base transceiver station equipment and coincidence in addition to 
the base transceiver station equipment which was communicating until now, and a non-hits hand off 
becomes possible. Thus, a hand off which moves from the wireless zone under current communication 
Unk with the same frequency as a contiguity wireless zone is called a software hand off. 
[0004] In order to increase subscriber capacity generally, one wireless zone may be divided into two or 
more area, and two or more area may be covered with 1 base-transceiver-station equipment. A hand off 
is performed for this area also at the time of the shift between sector eels of a sector eel, a call, and 1 
base-transceiver-station equipment. 

[0005] Next, the configuration of CDMA method base transceiver station equipment is explained using 
drawing 3 . Drawing 3 is the block diagram having shown a part of system configuration of the 
conventional CDMA method cellular system (only one CDMA method base transceiver station 
equipment and three mobile stations are shown on explanation). 
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[0006] CDMA method base transceiver station equipment 301 covers two sector eels of the 3 1 1 to 1 
sector sector 311-2, and consists of the transceiver system 304-1 for sector 3 1 1-1, a transceiver system 

304- 2 for sector 3 1 1-2, n channel control sections (n is three or more integers) 314-1-3 14-n, and a 
control section 310, 

[0007] The transceiver system 304-1 connected the antenna 305-1 for sector 3 1 1-1 with the transmitter 
313-1 and the receiver 306-1 through (Distributor H) 303-1, and the transceiver system 304-2 has 
connected the antenna 305-2 for sector 311-2 with the transmitter 313-2 and the receiver 306-2 through 
a distributor 303-2. 

[0008] It connected with the coding section 3 15-1 of all the channel control sections 314-1-3 14-n - 
3 15-n, and each transmitter 3 13-1,3 13-2 has connected each receiver 306-1,306-2 with the decryption 
section 307-1 of all the channel control sections 3 14-1 - 3 14-n - 307-n, respectively. 
[0009] All the coding sections 3 1 5- 1 of the channel control section 314-1-3 14-n - 3 1 5-n, and all the 
decryption sections 307-1 - 307-n are connected to a control section 310. 

[0010] Next, reception actuation of the signal from a mobile station is explained. When CDMA method 
base transceiver station equipment 310 communicates with a mobile station, the channel control section 
which is not used is first chosen as an object for a communication link. The following explanation 
describes the case where channel control-section 3 14-n is chosen as the mobile stations 3 12-3 which are 
at the 3 14 to 2 sector channel control section 3 1 1 -2 in the mobile stations 312-2 which are near the 
boundary of the 3 14 to 1 sector channel control section 311-1, and a sector 3 1 1-2 as an example for 
[ which is in a sector 311-1] mobile stations 312-1. 

[001 1] The signal outputted from each mobile station 312-1,312-2,312-3 is inputted into the antenna 

305- 1,305-2 of each transceiver system 304-1,304-2, respectively. The input signal of an antenna 305-1 
is inputted into a receiver 306-1 through a distributor 303-1, and after frequency conversion is carried 
out, it is inputted into all the decryption sections 307-1 - 307-n. Similarly, the input signal of an anteima 
305-2 is inputted into a receiver 306-2 through a distributor 303-2, and after frequency conversion is 
carried out, it is inputted into all the decryption sections 307-1 - 307-n. 

[0012] In the channel control section 314-1 for mobile station 3 12-1, die sending signal of a mobile 
station 312-1 and a signal with high correlation are chosen among the signals of the receiver 306-1 
inputted into the decryption section 307-1, and a receiver 306-2, and the maximum ratio composition 
decode is performed. The probability which generally chooses the signal of a receiver 306-1 is high. 
[0013] In the channel control section 314-2 for mobile station 312-2, the sending signal of a mobile 
station 3 12-2 and a signal with high correlation are chosen among the signals of the receiver 306-1 
inputted into the decryption section 307-2, and a receiver 306-2, and the maximum ratio composition 
decode is performed. 

[0014] In channel control-section 3 14-n for mobile station 3 12-3, the sending signal and the signal with 
the highest correlation of a mobile station 312-3 are chosen among tiie signals of the receiver 306-1 
inputted into decryption section 3 14-n, and a receiver 306-2, and tiie maximum ratio composition 
decode is performed. The probability which generally chooses the signal of a receiver 306-2 is high. 
[0015] Thus, with CDMA method base transceiver station equipment, if it becomes in covering area, 
even if a mobile station is in every sector, it always received using two or more receivers (receiving 
system), and has tried to decode the signal from a mobile station correctly. 
[0016] 

[Problem(s) to be Solved by the Invention] As an approach of examining the receiver of the base 
transceiver station equipment of the diversity reception method received to coincidence with two or 
more conventional receivers (receiving system), the approach of carrying out the diagnostic test of the 
receiver according to an individual is used (refer to JP,60- 190037, A). 

[0017] However, when it uses for the CDMA method base transceiver station equipment which 
mentioned this conventional test method above, there is a trouble that the speech quality of the general 
call under employment deteriorates. Received-data decode of a CDMA method makes discernment 
selection of the signal from all receivers (receiving system), and it is the approach of carrying out the 
maximum ratio composition decode, and by the approach of stopping and examining the output of 
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receivers other than an examined receiver like the above-mentioned conventional example, since the 
general call decoded from the received data from all receivers will decode the reason only from the 
received data from an examined receiver, it is for a speech quality to deteriorate. 
[0018] This invention aims at enabling the trial of the receiving system of CDMA method base 
transceiver station equipment, without cutting the call of the mobile station which is communicating 
within the sector eel which the CDMA method base transceiver station equipment has served, even 
when examining the receiving system of the CDMA method base station radio equipment under service. 

[0019] 

[Means for Solving the Problem] Two or more receiving systems which consist of the antenna and 
receiver which the CDMA method base transceiver station equipment of this invention divided the 
service area for performing radio with; mobile station into two or more sectors, and were formed in 
sector correspondence. It has two or more channel control sections including the compound-ized means 
which controls a communication channel with a mobile station and compounds a signal. In the CDMA 
method base transceiver station equipment which inputs the signal from all receivers into a compound- 
ized means to correspond, and carries out the maximum ratio composition decode for every set-up 
channel to each of the channel control section of the; aforementioned plurality It has the means which 
makes it selectable whether to input the signal from said receiver into said decryption means of self, or 
not to carry out for every receiver. 

[0020] Moreover, the mobile station for a trial which transmits the signal for a trial in the above- 
mentioned configuration. The distributor which distributes the signal transmitted from said mobile 
station for a trial, and is made into ability ready for receiving with each antenna of two or more of said 
receiving systems, In case the diagnostic test of the normality of said receiving system is carried out, it 
has the control section which outputs the signal which chooses the decryption means used for an 
examined receiving system and a trial. Based on the output of said control section, it can consider as the 
configuration which carries out change control of the connection/the cut off state of connection/cutoff 
means estabUshed according to the individual between said each receiving system and said each 
decryption means. 

[0021] The receiving system test method of the CDMA method base transceiver station equipment of 
this invention Two or more receiving systems which consist of the antenna and receiver which divided 
the service area for performing radio with a mobile station into two or more sectors, and were formed in 
sector correspondence. It has two or more channel control sections including the compound-ized means 
which controls a communication channel with a mobile station and compounds a signal. In the test 
method which diagnoses the normality of said receiving system of the CDMA method base transceiver 
station equipment which inputs the signal from all receivers into a compound-ized means to correspond, 
and carries out the maximum ratio composition decode for every set-up channel The channel control 
section which is not communicating with a mobile station among said two or more channel control 
sections is chosen as a channel control section for communicating with the mobile station for a trial. It is 
made only for the input signal which is the sector which the receiving system of a test objective covers 
to input into the compound-ized means of this selected channel control section. Said signal for mobile 
station blank tests for a trial is transmitted, and it has the process which is alike by collating this signal 
for a trial, and the signal decoded with said selected compound-ized means of a channel control section, 
and judges the normality of a receiving system more. 
[0022] 

[Embodiment of the Invention] First, the outline of this invention is explained. CDMA method base 
transceiver station equipment equips all channel control sections with a means to choose for every 
receiver whether the signal from a receiver is inputted into the decryption section of a channel control 
section, or it does not carry out. When diagnosing a receiving system with the mobile station for a trial, 
it is made only for the input signal of the sector eel which covers the receiving system which controlled 
and examines the selection section of the channel control section which chose the channel control 
section to which a control section communicates with the mobile station for a trial, next was chosen to 
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input into the decryption section. Next, the signal for mobile station blank tests for a trial is transmitted, 
and the normality of a receiving system is judged in a control section with the signal decoded in the 

decryption section. 

[0023] Next, the gestalt of operation of this invention is explained with reference to a drawing. 
[0024] Drawing 1 is drawing showing the gestalt of the operation for carrying out the diagnostic test of 
the receiving system when CDMA method base traasceiver station equipment covers the sector eel of 
plurality (3 or more) according to an individual (only the part of explanation required for reception of 
CDMA method base transceiver station equipment is shown for convenience). 

[0025] drawing 1 ~ setting ~ a book ~ an example ~ CDMA - a method - a base transceiver station - 
equipment - 101 ~ plurality - a sector -- from -- changing - covering - area - 111 - having ~ y - a 
piece (y is two or more integers) ~ reception ~ a system 104 - one — 1 04 - y - z - a piece (z is two or 
more integers) - a channel -- a control section -- 107 - one — 107 - z ~ a control section -- 110 - a trial - 
- ** - a mobile station - 102 — a distributor ~ (- H -) - 103 - from - constituting ~ having . 
[0026] Each receiving system 104-1 - 104-y consist of an antenna and a receiver, respectively. 105-y 
connects with each antenna 105-1, ~, the corresponding receiver 106-1, ~, switch 108-q-r (q 
corresponds to the sub watch (1-z) of a channel control section, and r corresponds to the subwatch (1-y) 
of a receiver) to which all the channel control sections 107-1 - 107-z correspond through 106-y, 
respectively. 

[0027] Each channel control section 107-1 - 107-z consist of y switches (the number of receiving 
systems), and the decryption sections, respectively. Each switch 108-q-l - 108-q-y have connected the 
output side of each receiver 106-1 - 106-y, and the input side of decryption section 109-q so that it can 
connect/intercept according to an individual with the signal from a control section 110, respectively. 
Decryption section 109-q is connected to a control section 1 10. 

[0028] The mobile station 102 for a trial can output a stimulus by control from a control section 110, 
and connects it with a distributor 103. 

[0029] A distributor 103 is a distributor which distributes the signal from the mobile station 102 for a 
trial, and is making coupling connection of the output with all the antennas 105-1 - 105-y. 
[0030] Moreover, suppose two or more mobile stations 1 12-1 in the covering area 111,-, that CDMA 
method base transceiver station equipment 101 is communicated with 1 12-x (x is two or more integers). 
[003 1] Next, actuation of a trial of the receiving system in the CDMA method base transceiver station 
equipment 101 shown in drawing 1 is explained. Here, an examined receiving system is made into the 
receiving system 104-1, and suppose that the channel control section 107-1 is chosen as the channel 
control section for a trial, 

[0032] In a control section 110, based on the above-mentioned conditions, a switch 108-1-1 and a switch 
108-2-1 - 108-z-y output a connection condition and the control signal with which a switch 108-1-2 - 
108- 1-y will be in a cut off state with reference to the connection change table of the switch beforehand 
set as the storage section which is not illustrated as shown in Table 1 as a data table. 
[0033] 
[Table 1] 
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[0034] Next, when a control section 1 10 performs a stimulus transmission control, the mobile station 
102 for a trial outputs a stimulus. A distributor 103 carries out the distribution output of the stimulus 
from the mobile station 102 for a trial at all the antennas 105-1 by which coupling connection was made 
- 105-y. 

[0035] After frequency conversion of the signal inputted into each antenna 105-1 - 105-y is inputted and 
carried out to a receiver 106-1 - 106-y, respectively, it is inputted into all the decryption sections 109-1 - 
109-z. 

[0036] Although the signal from all the receivers 106-1 - 106-y tends to be inputted into the decryption 
section 109-1 for a trial, only the signal from a receiver 106-1 is inputted into the decryption section 
109-1, and the signal from the other receiver 106-2 - 106-y is intercepted by connection/cut off state of 
the switch mentioned above. The decryption section 109-1 carries out the maximum ratio composition 
decode only by the inputted signal from the receiving system 104-1, and is outputted to a control section 
110. 

[0037] In a control section 1 10, only when the signal from the decryption section 109-1 which processed 
the signal received by the examined receiving system 104-1, and the stimulus outputted with the mobile 
station 102 for a trial are in agreement, it is judged that the examined receiving system 104-1 is normal. 
[0038] Next, actuation of the mobile station under above-mentioned receiving system individual testis 
explained. Except channel control-section 107-1 used for the channel control section each mobile station 
112-1 - for 1 12-x in the above-mentioned receiving system test actuation, the intact decryption section is 
chosen according to an individual. In the channel control section each mobile station 1 12-1 - for 1 12-x, 
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by switch control mentioned above also in the trial of the receiving system 104-1, the input signal of all 
the receiving systems 104-1 - 104-y inputs, and since the maximum ratio composition decode is carried 
out by the corresponding decryption section, respectively, a speech quality does not deteriorate as 
compared with test initiation before. Moreover, a message does not serve as **, either. 
[0039] The case where, as for drawing 2 , CDMA method base transceiver station equipment covers two 
sector eels, It is drawing showing the gestalt of the operation for carrying out the diagnostic test of the 
receiving system according to an individual (only the part of explanation required for reception of 
CDMA method wireless base strong equipment is shown for convenience.). In drawing 2 tiie CDMA 
method base transceiver station equipment 201 of this example Two sector eels of the 21 1 to 1 sector 
sector 211-2 are covered. The receiving system 204-1 for sector 21 1-1, a sector - 21 1 - two - ** 
reception - a system - 204 - two -- three - a ** - a channel ~ a control section — 207 - 1,207 - 2,207 - 
three — a control section ~ 210 — a trial — ** ~ a signal — outputting ~ a trial — ** ~ a mobile station — 
202 - a distributor - (- H — ) — 203 — from - constituting - having . 

[0040] The mobile station 202 for a trial could output the signal for a trial by control from a control 
section 210, and has connected the output with the distributor 203. A distributor 203 is a distributor 
which distributes the signal from the mobile station 202 for a trial, and is making coupling connection of 
the output with the antenna 205-1 and the antenna 205-2. 

[0041] The receiving system 204-1 consists of an antenna 205-1 and a receiver 206-1. The antenna 205- 

1 is connected to the switch 208-1-1 of the channel control section 207-1, the switch 208-2-1 of the 
channel control section 207-2, and the switch 208-3-1 of the channel control section 207-3 through a 
receiver 206-1. 

[0042] Similarly, the receiving system 204-2 consists of an antenna 205-2 and a receiver 206-2. The 
antenna 205-2 is connected to the switch 208-1-2 of the channel control section 207-1, the switch 208-2- 

2 of the channel control section 207-2, and the switch 208-3-2 of the channel control section 207-3 
through a receiver 206-2. 

[0043] The channel control section 207-1 consists of the decryption section 209-1 and two switches 208- 
1-1,208-1-2. A switch 208-1-1 connects the output side of a receiver 206-1, and the input side of the 
decryption section 209-1 so that it can connect/intercept according to an individual with the signal from 
a control section 210, respectively, and it connects a switch 208-1-2 so that the output side of a receiver 
206-2 and the input side of the decryption section 209-1 can be connected / intercepted according to an 
individual with the signal from a control section 210, respectively. 

[0044] Similarly, the channel control section 207-2 consists of the decryption section 209-2 and two 
switches 208-2-1,208-2-2. A switch 208-2-1 connects the output side of a receiver 206-1, and the input 
side of the decryption section 209-2 so that it can connect/intercept according to an individual with the 
signal from a control section 210, respectively, and it connects a switch 208-2-2 so that the output side 
of a receiver 206-2 and the input side of the decryption section 209-2 can be connected / intercepted 
according to an individual with the signal from a control section 210, respectively. 
[0045] Similarly, the channel control section 207-3 consists of the decryption section 209-3 and two 
switches 208-3-1,208-3-2. It connects so that the output side of a receiver 206-1 and the input side of the 
decryption section 209-3 can be connected / intercepted according to an individual with the signal from 
a control section 210, respectively, and a switch 208-3-1 connects a switch 208-3-2 so that the output 
side of a receiver 206-2 and the input side of the decryption section 209-3 can be connected / intercepted 
according to an individual with the signal from a control section 210, respectively. 
[0046] All the decryption sections 209-1 to 209-3 are connected to a control section 210. 
[0047] Moreover, suppose that CDMA method base transceiver station equipment 201 is communicated 
with one mobile station 212 in a sector 211-1, 

[0048] Next, actuation of a trial of the receiving system in the CDMA method base transceiver station 
equipment 201 shown in drawing 2 is explained. Here, an examined receiving system is made into the 
receiving system 204-1, and suppose that the decryption section 209-1 (channel control section 207-1) is 
chosen as the decryption section for a trial. 

[0049] A control section 210 outputs the control signal with which a switch 208-1-1 and a switch 208-2- 
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1 to 208-3-2 will be in a connection condition, and a switch 208-1-2 will be in a cut off state with 
reference to the connection change table of the switch beforehand set as the storage section which is not 
illustrated as shown in Table 2 as a data table based on the above-mentioned conditions. 
[0050] 
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[005 1] Next, when a control section 210 performs a stimulus transmission control, the mobile station 
202 for a trial outputs a stimulus. A distributor 203 carries out the distribution output of the stimulus 
from the mobile station 202 for a trial at all the antennas 205-1,205-2 by which coupling connection was 
made. 

[0052] The signal with which the signal inputted into the antenna 205-1 was inputted into the antenna 
205-2 at the receiver 206-1 is inputted into a receiver 206-2, and after frequency conversion is carried 
out, it is inputted into all the channel control sections 207-1 to 207-3. 

[0053] Although the signal from all the receivers 206-1,206-2 tends to be inputted into the channel 
control section 207-1 for a trial, only the signal from a receiver 206-1 is inputted into the decryption 
section 209-1, and the signal from a receiver 206-2 is intercepted by connection/cut off state of the 
switch mentioned above. The decryption section 209-1 decodes only the inputted signal from the 
receiving system 204-1, and is outputted to a confrol section 210. 

[0054] In a control section 210, only when the signal from the decryption section 209-1 which processed 
tiie signal received by the examined receiving system 204-1, and the stimulus outputted with the mobile 
station 202 for a trial are in agreement, it is judged that the examined receiving system 204-1 is normal. 
[0055] Next, actuation of the mobile station under above-mentioned receiving system individual test is 
explained. Except decryption section 109-1 used in the above-mentioned test actuation, the channel 
control section 207-2 which is the intact decryption section is chosen as the channel control section for 
mobile station 212. In the channel control section 207-2 for mobile station 212, by switch control 
mentioned above also in the trial of the receiving system 204-1, since the input signal of all the receiving 
systems 204-1,204-2 inputs and the maximum ratio composition decode is carried out by the decryption 
section 209-2, a speech quality does not deteriorate as compared with test initiation before. Moreover, a 
message does not serve as **, either. 
[0056] 

[Effect of the Invention] As explained above, according to this invention, to each of two or more 
channel control sections It has the means which makes it selectable whether to input the signal from a 
receiver into the decryption means of self, or not to carry out for every receiver. At the time of the 
diagnostic test according to individual for every receiving system, the channel control section which is 
not communicating with a mobile station among two or more channel control sections is chosen as a 
channel control section for conmiunicating with the mobile station for a trial. It is made only for the 
input signal which is the sector which the receiving system of a test objective covers to input into the 
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compound-ized means of this selected channel control section. Since he is trying for the input signal 
from all receiving systems to input into the compound-ized means of the usual mobile station and the 
channel control section under conmiunication link, the receiving system of a test objective can be 
diagnosed without affecting no communication link of the mobile stations in the covering area of 
CDMA method base transceiver station equipment. 



[Translation done.] 
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